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Large Scale Structures
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Large Scale Structures
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What do we really observe?

N(n,z)— <N > (z)
P> (g

To compute A(n, z) =
we have to consider:

o oObservation on the past
lightcone

o redshift perturbed by
peculiar velocity

Reid et al '12 [arXiv:1203.6641]



What do we really observe?

N(n,z)— <N> (z)

To compute A(n, z) = N> G
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observation on the past
lightcone

redshift perturbed by
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Cosmic Magnification

DETECTION OF COSMIC MAGNIFICATION WITH THE SLOAN DIGITAL SKY SURVEY
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Draft: February 2, 2008

ABSTRACT

We present an 8o detection of cosmic magnification measured by the variation of quasar density
due to gravitational lensing by foreground large scale structure. To make this measurement we used
3800 square degrees of photometric observations from the Sloan Digital Sky Survey (SDSS) containing
~ 200,000 quasars and 13 million galaxies. Our measurement of the galaxy-quasar cross-correlation
function exhibits the amplitude, angular dependence and change in sign as a function of the slope of
the observed quasar number counts that is expected from magnification bias due to weak gravitational
lensing. We show that observational uncertainties (stellar contamination, Galactic dust extinction,
seeing variations and errors in the photometric redshifts) are well controlled and do not significantly
affect the lensing signal. By weighting the quasars with the number_count slope, we combine the
cross-correlation of quasars for our full magnitude range and detect the lensing signal at > 4¢ in all
five SDSS filters. Our measurements of cosmic magnification probe scales ranging from 60 A~ ! kpc to
10 A~ Mpc and are in good agreement with theoretical predictions based on the WMAP concordance
cosmology. As with galaxy-galaxy lensing, future measurements of cosmic magnification will provide
useful constraints on the galaxy-mass power spectrum.
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Relativistic effects on Lyman-a forest
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Relativistic effects on Lyman-a forest
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Curvature constraints
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Second Order

In the weakly non-linear regime second order perturbation
theory can be applied

Because of non-linear gravitational
effects the power spectrum does not
encode all the statistical information.

Bi-spectrum

Born approximation fails
—$ Perturbed geodesics

Inhomogeneities

Geodesic
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gauge

An eye...

Credits to Fabien Nugier
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o

Conclusions

Relativistic corrections

o encode useful information

o Mmay bias the parameter estimation, if neglected

Multi-tracers technique allows to isolate some

relativistic correction. Future surveys should be able

to measure them

relativistic number counts can be generalized to

non-flat universes

o nheglecting relativistic effects may bias the
curvature parameter as well

Lensing effects are not negligible on the galaxy

bispectrum

Lensing smoothes the BAO wiggles



